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INTRODUCTION
Border molding of individual impression trays is an important stage in the prosthetic treatment plan for edentulous jaws, which determines the stability of the prosthesis during rest and function. Applying the border molding procedures reduces the deformation of the alveolar crest and the border soft tissues, resulting in increased retention and stability. 1 Mucostatic methods lead to an inadequate impression and in many cases cause failure. [2] [3] [4] In a comparative study, it was found that the force required to detach a denture made with functional and non-functional impression technique was 53% greater. 5 In the case of shortened treatment without border molding, there was a statistically significant difference in the number of visits and the number of decubitus ulcers after the insertion of the complete dentures. 6 
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Folia Medica I 2019 I Vol. 61 I No. 3 Of significance for a correct impression of the gingivobuccal sulcus is not only its depth but also its width, a factor which is often underestimated. 7, 8 The most commonly applied border moulding tests are the Herbst tests for border molding. 9 The determination of the borders of the prosthesis is influenced by anatomical structures -muscles, muscular and soft-tissue gripping. 5, 10 In the distal region, the transverse line is located in the paratuberal space to facies infratemporalis maxillae. An asymmetry between the left and right halves of upper and lower jaws has been established. 11, 12 The impression accuracy depends not only on what type of technique we use, but also on the type of the impression material used for the purpose. The choice of material depends on the anatomical features of the prosthetic field. 9, 13 Solid, thermoplastic and silicone impression materials can be used for border molding. 14, 15 Thermoplastic materials include impression compound, waxes and wax masses with a working temperature range. They should be used carefully on retentive arches. 16, 17 Additive type silicones show overall stability up to 7 days after impression taking, but despite the proper storage of many authors recommended up to 48 hours. 18, 19 Condensation type silicones have polymerization reaction associated with side product release, which decrease their volume. 20 Furthermore volume change is possible and deviation. 21 The linear change is not the same in the three dimensions of the impression. 22 Functional silicone impression materials are a separate group having prolonged manipulative time and appropriate viscosity to allow performing the functional tests. 23, 24 During the clinical impression procedure, the minimum applied pressure is 1 kg/cm 2 , which is unequal distributedbigger on the alveolar ridge, less on the midline. 25 
AIM
To determine the accuracy of different impression materials for border molding of individual impression trays.
MATERIALS AND METHODS
Two thermoplastic and two silicone materials for bordermolding were subjected to a laboratory test -impression compound green sticks (Kerr), thermoplastic material GC Iso functional sticks (GC), additive type silicone (Detaseal function -Detax) and condensation type silicon (Sta-seal f -Detax) (Figs 1-4) .
It was used modified individual impression tray by author's design. It was made of a two-layer light-polymerizing base plate. In the area of the gingivobuccal sulcus, the vestibular layer was formed 1 mm higher than the palatal and a chase was formed between them as a mechanical retention.
The palatal inclination was filled with material up to alignment with the level of the alveolar ridge. This impression tray was used to taking an impression of a model, obtained using a 3D printer technology with individual values of the gingivobuccal sulcus width and 2 mm depth ( Fig. 5) .
For proper tempering of thermoplastic materials according to the manufacturer's recommendations, a laboratory setting was invented, including a control box and a water bath. The operating temperature for GC Iso functional sticks was 40°С, for Impression compound green sticks -Kerr -50°С ( Fig. 6) .
After manual mixing of the components of silicone materials, the impression mass was shaped like an elongated cylinder and placed at the edges of the individual impression tray. Thermoplastic materials were melted in our Laboratory setting for controlled tempering, and again the material was extended and placed at the custom tray's edge. The composition (a model, an individual impression tray and an impression material) was placed immediately in the hydraulic dental press. The impression material filled the gingivobuccal sulcus on the model. During the elastification / hardening of the impression material, the model and the individual impression tray were loaded with 40 kg (40 bar), corresponding to the minimum pressure impression taking and the prosthesis area. The composition was retained in the press until the complete elastification/hardening of the material. The impression mass that was out of the custom tray was cut off (Figs 7, 8) .
10 impressions were taken, and their formed edges were measured at 10 points (5 symmetrical points on each side) three times -immediately after elastification/hardening, and after 24 and 48 hours ( Fig. 9) .
The results were tabulated, statistically processed and visualized using Microsoft Office Excel 2010.
RESULTS
ANOVA repetition analysis was used to process the data obtained to compare more than two group means. The results were also confirmed by Tukey, Bonferroni and Duncan's validated tests.
Impression compound green sticks (Kerr)
According to mean value, there wasn't difference between the three time intervals (2,935 mm). This describes the impression compound as a very stable material ( Table  1) .
We found no significant differences between the different time measurements for this thermoplastic material (Tables 2, 3).
GC Iso functional sticks (GC)
The mean value decreased by 0.023 mm for "immediate / 24 hours" interval and 0.014 mm for "24/48 hours" interval. There was a minimal shrinkage, more pronounced in the first 24 hours after the impression taking (0.023 mm) ( Table 4 ).
In the processing of the data obtained from the thermoplastic material GC Iso functional sticks no statistically significant difference was found between the different time measurements ( Tables 5, 6 ).
Detaseal function (Detax)
After analyzing the mean values, a minimal shrinkage by 0.02 mm was established in the intervals immediately and after 24 hours, and by 0.023 mm at "24/48 h" interval ( Table 7) .
There was no significant difference between the different time measurements for the additive type of silicone Detaseal function (Tables 8, 9 ).
Sta-seal f (Detax)
From the movement of the mean values it was visible that they decreased and significant shrinkage was established, especially pronounced during the first 24 hours -0.174 mm. The change was minimal by 0.01 mm in the range between 24 and 48 hours ( Table 10) .
The data obtained from the condensation type Sta-seal f silicon showed a statistically significant difference between the initial moment and the 24 hour sample and the initial moment and the 48 hour sample. A statistically significant difference was not found between 24 and 48 hours (Tables 11, 12). The observed statistically significant differences are not of clinical relevance for the purpose of border molding the individual impression tray.
An interesting fact is the variability between the average group values of the tested materials. Both thermoplastic and both silicone materials are grouped together with close rates. At the initial moment after hardening / elastification the material, the largest volume has the synthetic resin GC (2.960 mm), followed by Kerr impression compound (2.935 mm). The difference between them was 0.025 mm. With a significantly smaller volume of silicone materials -Sta-seal f (2,753 mm) and Detaseal function (2,690 mm). Their difference was 0.063 mm. However, when comparing the two groups, the difference varies from 0, 18 mm to 0.27 mm. This discrepancy is shown in Table 13 . Table 13 . Mean values of the tested materials. by other authors. The type of the polymerization reaction and the release of the side products in the condensation silicones show a change in their volume. The established significant difference in linear stability of the condensation silicones during the first 24 hours was confirmed by other authors. 19, 20 The deviation and linear change are not the same in the three dimensions of the impression. 21, 22 In the additive reaction due to the breakage of double and triple bonds in the polymer chain, such side product is not observed and the volume accuracy is preserved. 14, 24 Our investigation confirmed the statement that additive type silicones are stable up to 48 hours after impression taking. 18, 19 The resulting hardness of the two thermoplastic materials confirms their basic application in unretentive alveolar ridges, whereas the elasticity of the two silicone materials allows their application in retentive. 14, 15, 24 To preserve the properties of the thermoplastic materials tested, it is advisable to melt them at a temperature specified by the manufacturer. 23, 24 The thermoplastic impression materials have impressed the projection of the gingivobuccal sulcus more widely than the silicones. A similar study also shows that thermoplastic materials impressed the area wider but also shorter than A-silicone. 7 In literature, the impression compound possesses 0.3-0.5% linear shrinkage, which is not confirmed of our results. 15 In a combined study, it was found that the impression compound gave the largest variation in width, the wax -in the area. 8 When comparing the final result of complete dentures made after impression taking with impression compound and A-silicone, no statistically significant difference was found. 22 Some authors observed a significant difference in retentive effect using impression compound and A-silicone, 16 others did not detect it 17 . For patients' satisfaction is important the stability, phonetics, volume of a construction and balanced occlusion, which are indirectly related to the type of the impression material. 4, 5, 16 CONCLUSION Border molding procedure is important part of complete dentures fabrication and it is related to the final result. Depending of anatomical features can be used different impression materials. Good manipulative qualities and measured accuracy in laboratory tests define these materials as very good for using in border molding procedure and represent a method of choice in the clinical shaping of the edge of the individual impression tray. The statistically significant difference in condensation type silicone is not clinically significant.
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